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Abstract

It is the general consensus among planners charged with the responsibility of Nigeria’s development that the future growth of the country is closely
linked to its agricultural development through the introduction and use of relevant improved technology, such as agroforestry. Currently, the level of
technology usage in the agricultural sector is still very low, due to poor adoption of innovations. The situation suggests the need for an in-dept
analysis of adoption of agroforestry-based technologies to determine the socio-economic characteristics of farmers that influence their adoption
behaviours and perhaps to design policies which impact positively on agroforestry adoption through favourable policy recommendation and
formulations. For the two-stage sampling technique used, structured questionnaire were designed and administered on 200 randomly selected farmers
from four purposely selected local government area of Oyo State Nigeria, at the average of 50 farmers per local government. The data collected was
analysed using Tobit. Adoption behaviour in the study area was found to be positive and significantly related to farm income, amount of credit
available to the farmers and cultivated farm size. A negative and significant relationship was found to exist between the adoption of agroforestry-based
technologies and frequency of extension visits and cooperative membership. The effect of different policy options on adoption of agroforestry-based
technologies was also estimated. Stronger and closer ties among bodies involved in agroforestry and afforestation programmes with a view to creating
more awareness by farmers and expanded agricultural credit scheme to enable farmers to adopt agroforestry-based technologies are recommended.

Key words: Agroforestry, adoption, Tobit, policy, Nigeria.

Introduction

An essential feature of the Nigerian agricultural scene is that small
farm with land holdings of less than 2.0 hectares per farmer
collectively produce over ninety percent of the total agricultural
production in the country 8. Majority of these farmers still produce
at subsistence level using old management practices like shifting
cultivation. However, due to various socio-economic factors,
particularly rapid population growth, these traditional systems
may no longer be practicable.

New production technologies are discovered by the day.
Farmers because of a number of reasons are either adopting or
not adopting these new production technologies. The adoption
process involves taking decisions about alternatives. The decision
by a farmer to use a particular innovation is a practical evidence of
its adoption.

To meet the ever-increasing demand for food however, more
land must be brought under cultivation. The development of
technologies for increasing food production through increase in
land productivity using highly productive farming techniques that
are ecologically sound, economically viable and culturally
acceptable gave birth to the concept of agroforestry. Agroforestry
is a collective name for land use systems and technologies where
woody perennial (trees, shrubs, palms, bamboos etc.) are
deliberately used on the same land management units as
agricultural crops and/or animals in some form of special
arrangement 7. The impact of agroforestry programmes has not
been too noticeable in Nigeria 2.

This study seeks to identify the socio-economic characteristics
of farmers that influence their adoption behaviour and perhaps
design policies which impact positively on agroforestry adoption
through favourable policy recommendation and formulations. This
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will shed more light on the problem of technology adoption and
consequently the food productivity per farmer through
agroforestry. The aim is to improve the participation level of farmers
in agroforestry. This study will therefore fill the gap of previous
studies, especially in Nigeria.

A great deal of research has been done on the diffusion and
adoption of innovations. However, only few of these studies were
on Nigeria. Daramola ¢ studied the adoption of improved food
production technology in Oyo State, Nigeria employing the Probit
Model. The multivariate Probit Model employed in the analysis
postulated the probability of a given farmer adopting the improved
food production technology as a function of some socio-economic
variables. Under the linearity assumption, his model gave
satisfactory result on relationship between adoption decisions
and his independent variables; he identified some factors
influencing adoption decision. These factors include distance of
input source, distance of the market, availability of credit,
household size and farm income. Distance of the market and farm
size even though not predicted a priori, showed positive influence
while extension visits and cooperative membership had negative
coefficient.

Adesina and Zinnah * and Adesina and Baydu-Forson * studied
the technology characteristics, farmers’ perceptions and adoption
decisions where they attempted to test the hypothesis that
farmers’ perceptions of technology-specific characteristics
significantly condition technology adoption decisions. The result
of the study, however, showed that farmers perceptions of the
technology-specific attributes of the varieties used are the major
factors determining adoption and use intensities. Adesina 3 found
out that the major factors that positively influence farmers’ use
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and adoption of fertilizers in rice fields are cultivation of lowlands,
use of mechanization, farm size, land pressure and availability of
non-farm income. Factors found to negatively affect the use of
fertilizer in rice fields are the distance of the field to the village,
distance of the village to the major market and sex of the grower.

This paper intends to address the issues of the adoption of
agroforestry-based technologies, to identify the socio-economic
characteristics of farmers that influence their adoption behaviours
using Tobit and design policies which impact positively on
agroforestry adoption through favourable policy recommendation
and formulations.

Materials and Methods
The study area and the data: The study area is Oyo State. The
choice of the study area is informed by the location of
International Institute of Tropical Agriculture (IITA) - an
agricultural organisation that has been involved in alley cropping
since early 1980s * %12 and by the volume of extension work
carried out in the area for Taungya '.

A cross sectional sample survey of two hundred randomly
chosen farmers from four purposively selected local government
areas of Oyo State were studied. Fifty respondents/farmers were
sampled per LGA. This two-stage sampling is necessary because
of the need to balance probability with non-probability sample.
The first stage of purposive sampling of four LGA where IITA had
previously worked on agroforestry is to prevent exclusion of
representative samples. The second stage involving random
sampling of two hundred farmers (fifty per LGA) were studied.
This is to give every farmer in the local government the opportunity
of being selected.

The primary data used for this study were obtained from
field survey where farm level data, on the socio-economic
circumstances of the farmers and their farm management practices
were collected. For this purpose a well-structured questionnaire
was designed, developed and administered after validation.

The analytical model: For the analysis, Tobit model was used.
This model has found several empirical applications in the adoption
literature 31316, It tells whether adoption has taken place or not
and the level of adoption if adoption has taken place at all. The
model framework using an index function approach is:

I*= BIXi+ ¢ ;3 Y, =OifI*<T ; Y; =I*if[*>T

where Y = limited dependent variable, [* = latent variable that
indexes adoption, T= observed threshold level, X =vector of
independent variables X, X, ........ X, B = vector of parameter
to be estimated, €, =error term. Probability of adoption and intensity
of use of technology is the dependent variable. X represents the
independent variables in the model, where: X, stands for age, X,
represent farm size, X, stands for household, X, represents
distance of input source, X, stands for availability of credit, X,
represents role of extension agents, X, stands for cooperative
membership, X, stands for distance of product market, X, represents
farm income, X | stands for off farm income, X, represent farmers’
education, X, stands for tenural status. Following Tobit
decomposition framework suggested by McDonald and
Moffit "', the effects of changes of the socioeconomic
characteristics on adoption probabilities and use intensities can
be obtained.
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Let the expected value of the dependent variable probability of
adoption and intensity of use across all observations be
represented as E(P), the expected value of the dependent variable
conditional farmers adoption being above the threshold limit (i.e.
already an adopter and thus now concerned about use intensities)
be given as E(p), and the probability of the farmer being above the
limit (i.e. the probability of adoption) be represented as F(z), where
z=Xp/c.

The relationship between these variables can be shown to be:
E(P) = F(2) * E(p) Eq.1
For a given change in the level of the socio-economic
characteristics in the adoption of agroforestry based technologies,
the effects on farmer adoption behaviour can be broken down
into two parts by differentiating equation with respect to the
socio-economic characteristics
Multiplying through by Xi/E(P), the relation in equation 2 can be
converted into elasticity forms:

SE(P) 5Xi = F(z) [SE(p)/ 8Xi] + E(p) [0F(z)/ 6Xi]  Eq.2

Re-arranging (Eq. 3) by using equation 1:

[SE(P)/ SXi]Xi/E(P) = F(z) [SE(p)/ 8Xi] Xi/E(P) + E(p) [6F(2)/ SXi]XI/E(P)  Eq.3

[SE(P)/ 8Xi|Xi/E(P) = [E(p)/ 8Xi] Xi/E(p) + [F(2)/ 8Xi]Xi/F(z) Eq.4

Results and Discussion
The analytical model presented above was empirically estimated
using Shazam (Version 4.1). Shazam has the capability to estimate
the total models and the generalized log likelihood function that
were generated.

The average age of farmers studied was 49 years. The study
revealed that only availability of credit to farmers is significant at
5% level of significance (Table 1). However, at 10% significance
level, distance of input source from farm, membership of
cooperative society and farmers’ educational status were
significant in explaining adoption decision and use intensities.
Apart from age of farmer, farm size, household size, farmers’ income
and off-farm income, all the farmers’ socio-economic characteristics
were positively related to adoption decisions.

These results strongly confirm the maintained hypotheses that
some farmers socio-economic characteristics determine observed
adoption choices. For instance this study showed that age is
negatively related to adoption. Studies have shown that younger
farmers are more knowledgeable about new practices and may be
more willing to bear risk due to their longer planning horizons *'.
Following earlier empirical findings® ', it is hypothesized that the
sign on this variable is positive. In this study, however, cultivated
farm size presented a negative sign. There is also no significant
relationship between cultivated farm size and adoption of
agroforestry-based technology in the study area.

The household size was hypothesized to have a positive sign
in line with Daramola ¢, but the coefficient came up with a negative
sign, showing that the household size represented by all the people
living under the same roof, which also represents the number of
family labour, is negatively related to adoption. There was,
however, no significant relationship between this factor and the
adoption of agroforestry-based technologies.

The distance of input source hypothesized to have a negative
sign came up with a positive sign as it was the case in Daramola °.
The meaning of this is that the thinking that farmers will be
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Table 1. Estimated results for farmers’ adoption model using socio-economic variables.

on adoption based upon the innovation—diffusion theory.

Such contacts by exposing farmers to availability of
information can be expected to stimulate adoption '*. This
trend is, however, not in agreement with Daramola ¢ that
reported a negative effect of extension activities on

adoption. Contacts with extension agents are expected
to expose farmers to availability of information which is
expected to stimulate adoption. The result, however,
shows no significant relationship between this factor and
adoption of agroforestry-based technologies in the study
area.

Cooperative membership came up with a positive sign.
Cooperative membership of farmers therefore has a
positive effect on their adoption behaviour. These
variables as expected must have included some

Variable Normalized Asymptotic Regression coefficient
coefficient
Standard error ~ T-ratio

X, (AGE) -0.83741E-03 0.57880E-02 -0.14468 -0.55789E-03
X, (FM SZ) -0.10549E-01 0.25591E-01 -0.4123 -0.70281E-02
X3 (HD Sz) -0.11906E-01 0.20195E-01 -0.58952  -0.79316E-02
X4 (DT IMP) 0.72918E-01 0.53802E-01 1.3553* 0.48579E-01
X5 (CRDT) 0.22507 0.11105 2.0268**  0.149%4
X (EXT) 0.26229E-01 0.16609 0.15792 0.17474E-01
X7 (COOP) 0.16116 0.11847 1.3604* 0.10737
Xs (DT PRD) 0.10237E-01 0.50470E-01 0.20284 0.68203E-02
Xy (FM IN) -0.20110E-06 0.51254E-06 -0.39236 -0.13398E-06
Xi0 (OFF FM) -0.15419E-06 0.85662E-06 -0.18000 -0.10272E-06
X1, (FM ED) 0.66641E-01  0.55003E-01 12116%  0.44397E-01
X2 (TEN STAT) 0.24726E-01 0.10453 0.23654 0.16473E-01
CONSTANT 1.0789 0.52222 2.0661%*  0.71881
Y 1.5010 0.81393E-01 18.442

The predicted probability of Y > Limit given average x (I) =0.9744

The observed frequency of Y > Limit IS = 0.9050

At mean values of all X (I), E(Y); E(Y) =1.3053

Log — Likelihood function = -208.47465

Mean — square error = 0.37265066

Mean error = -0.17136042E-01

Squared correlation between observed and expected values = 0.91052E-01
** Significant at 5%

* Significant at 10%

Table 2. Tobit total elasticity decompositions for changes in socio-economic

characteristics.

Variable Elasticity of ~ Expected use  Total Approximate
adoption intensity elasticity  total elasticity
probability (Elasticity of

E(Y))
X, (AGE) -0.199 -0.0197 -0.2187 -0.22
X, (FM SZ) -0.0164 -0.0162 -0.0326 -0.03
X3 (HD S2) -0.406 -0.0402 -0.4462 -0.45
X4 (DT IMP) 0.1243 0.1229 0.2472 0.25
X5 (CRDT) 0.1669 0.1651 0.332 0.33
X6 (EXT) 0.0266 0.0263 0.0529 0.05
X7 (COOP) 0.0964 0.0954 0.1918 0.19
Xs (DT PRD) 0.0128 0.0126 0.0254 0.03
Xy (FM IN) -0.0088 -0.0087 -0.0175 -0.02
X (OFF FM) -0.0021 -0.0021 -0.0042 -0.00
X, (FM ED) 0.0632 0.0625 0.1257 0.13
X2 (TEN STAT) 0.0354 0.0350 0.0704 0.07

discouraged to adopt because of increased cost of adoption due
to traveling is not correct. The study revealed a significant
relationship between distance of input source and adoption of
agroforestry-based technologies at 10% level of significance.
Credit availability came up with a positive sign as expected.
Credit availability therefore has a positive effect on adoption
behaviour of farmers in the study area. The level of credit available
to a farmer is a measure of the farmer’s worth in financial terms.
Most farmers mention credit constraints as a major determinant in
their adoption decisions. They obviously cannot adopt when their
purchasing power is ineffective. Availability of credit is significant
in explaining the adoption decision and use intensities of
agroforestry-based technologies at 5% level of significance.
Contact with extension agents as expected have a positive effect

Table 3. Simulation results of variation in policy variables on elasticity of adoption

experience sharing which will influence the adoption
behaviour of individual farmers as well as the whole
group. There is significant relationship between this
factor and adoption of agroforestry-based technologies
in the study area at 10% level of significance.

The distance of product market from the farm was
predicted to have a negative influence on adoption behaviour.
Contrary to the hypothesis, the variable came up with a positive
sign. It is either most farmers prefer to sell their products in far
markets because it attracts a better price or most farmers are not
disturbed by the distance of the product from the market. There is
no significant relationship between this factor and adoption of
agroforestry-based technologies in the study area.

Farmers income and off-farm income, hypothesized to have
positive impact on adoption, came out with negative sign. This
contradicts the believe that income has a very strong motivation
as reported by Daramola ” and Savadogo et al. °. A high off-farm
income may suggest that farming is less lucrative, in which case
the farmer is farming as either as a hobby or to meet subsistence
needs. The farm income on the other hand may not be high enough
to encourage the farmer to take some ‘risk” and adopt. Hence the
negative sign.

Educational level of the farmer is expected to be related to the
ability of the farmer to obtain, process and use information relevant
to adoption of agroforestry-based technologies. A positive
relationship is hypothesized between this variable and adoption.
This variable presented a positive sign as expected. The study
revealed that farmer’s level of education significantly affects his
adoption of agroforestry-based technologies at 10% level of
significance.

Tenant farmers may have been warned not to cultivate any
perennial crop unlike land owners who can do so freely. It
becomes easier for the landowners to adopt
agroforestry-based technologies. This variable
presented a positive sign as expected. Though there

probability. is a positive effect of tenural §tatus on adoption of
agroforestry-based technologies as revealed by the
Variables Elasticity of ~ +5% %  +10% % +20% % study, there is no significant relationship between
adoption this factor and adoption of agroforestry-based
probability ..
technologies in the study area.
X1 (AGE) -0.20 0215 -022 10 -0.24 20 The computed elasticity estimates in Table 2 show
X5 (CRDT) 0.20 0.21 5 0.22 10 0.24 20 in elastic r n £ adoption to chan in th
X6 (EXT) 0.03 003 0 003 0 004 33 clastic responses ol adoption 1o changes °
X7 (COOP) 0.10 0.11 10 011 10 0.12 20 socio-economic characteristics considered.
X11 (FMED) 0.06 006 0 007 167 007 16.7 Auvailability of credit has the highest impact on the
X12 (TEN STAT) 0.04 0.04 0 0.04 0 0.05 25
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probability of adoption and use intensities. The total elasticity
value for distance of input is next. Membership of cooperative
society and farmers’ education have almost similar effects on the
total adoption elasticity and its components. Tenural status and
role of extension agents have close effects on the total adoption
elasticities.

The magnitude of change in the level of adoption of
agroforestry-based technologies as a result of changes in
government policies was obtained by performing simulation
analysis on some identified variables that could be influenced by
government policies (Tables 3-5). The simulation is done with an
increase in values of the identified variables by 5, 10 and 20%.

The results revealed a kind of ranking among the policy variables
treated. The elasticity of adoption will increase with rising level of
role of extension agents with 33%, followed by tenural status with
25%, membership of cooperative societies and availability of credit
to farmers with 20% and farmers’ educational status with 16.7%.
The age of farmers shows a negative response to adoption of
agroforestry-based technology in the study area. The expected
use intensity follows the same trend.

The implication of the foregoing analyses is that role of extension
agents is the chief factor affecting the behaviour of farmers
towards the adoption of agroforestry-based technologies in the
study area. Other factors are: tenural status of farmers, availability
of credit to farmers, membership of cooperative society, farmers’
level of education and age of farmers. The age of farmers negatively
affects their adoption behaviour. Younger farmers are more willing
to adopt agroforestry-based technologies than the older rigid
farmers in the study area.

The variables discussed above are some of the policy variables
which can be used by policy makers to improve the current level
of'adoption of agroforestry-based technologies among farmers in
Oyo State and the entire country Nigeria. Hence any policy that
will improve the quality and/or coverage of extension work is
likely to increase adoption of agroforestry-based technologies.
Landowners are more likely to adopt agroforestry-based
technologies than tenants. Any policy that provides land
to prospective farmers is likely to increase adoption of
agroforestry-based technologies. Policies in Nigeria that
increase the amount of credit available to farmers or reduce the
“bottlenecks” associated with credit acquisition will lead to an

increase in adoption of agroforestry-based technologies. Policies
that will attract people with higher levels of education into
adopting agroforestry-based technologies and/or encourage
illiterate farmers to undergo education/training would be expected
to lead to increase in adoption of the technologies.

Summary and Conclusions

This study attempts to find out to what extent rural farmers are
participating in the various agroforestry-based technologies and
the factors that affect agroforestry adoption by farmers as well as
how policy changes could be used to raise the current level of
adoption of agroforestry-based technologies. The results of the
empirical analysis revealed that only availability of credit to
farmers has significant effect on adoption of agroforestry-based
technology at 0.05 level. However, at 0.10 level of significance,
distance of input source from farm, membership of cooperative
society and farmers’ educational status are significant in explaining
adoption decision of farmers in the study area. Farmers’ income is
average of 410,000 per month and off-farm income about N8,000
per month on the average. Most farmers combine farming with
other occupations. Apart from these factors and farm and
household size, all the farmers’ socio-economic characteristics
are positively related to the adoption decision. The estimates from
the computed elasticities show that marginal changes in the
socio-economic characteristics of farmers increase the probability
of adoption of agroforestry practices in the study area. The results
of the simulation study revealed a kind of ranking among the
policy variables treated. The elasticity of adoption will increase
with rising level of role of extension agents with 33%, followed by
tenural status with 25%, membership of cooperative societies and
availability of credit to farmers with 20% and farmers’ educational
status with 16.7%. The age of farmers shows a negative response
to adoption of agroforestry-based technology in the study area.
The expected use intensity follows the same trend. The variables
discussed above are some of the policy variables which can be
used by policy makers to improve the current level of adoption of
agroforestry-based technologies among farmers in Oyo State and
Nigeria as a whole. Any policy that will improve the quality and/
or coverage of these variables is likely to increase adoption of
agroforestry-based technologies.

Table 4. Simulation results of variation in policy variables on expected use intensity.

Variables Expecteduse  +5% % +10% % +20% %
intensity

X1 (AGE) -0.02 -0.02 0 -0.02 0 -0.02 0
X5 (CRDT) 0.20 0.21 5 0.22 10 0.24 20
X6 (EXT) 0.03 0.03 0 0.03 0 0.04 33
X7 (COOP) 0.10 0.11 10 0.11 10 0.12 20
X11 (FM ED) 0.06 0.06 0 0.07 16.7  0.07 16.7
X12 (TEN STAT) 0.04 0.04 0 0.04 0 0.05 25

Table 5. Simulation results of variation in policy variable on total elasticity.

Variables Total +5% % +10% % +20% %
elasticity
X1 (AGE) -0.22 -0.23 45 -0.24 9.1 -0.26 18.2
X5 (CRDT) 0.33 0.35 6.1 0.36 9.1 0.40 21.2
X6 (EXT) 0.05 0.05 0 0.06 20 0.06 20
X7 (COOP) 0.19 0.20 53 021 10.5 0.23 21.1
X11 (FM ED) 0.13 0.14 7.7 0.14 7.7 0.16 23.1
X12 (TEN STAT) 0.07 0.07 0 0.08 14.3 0.08 14.3

Journal of Food, Agriculture & Environment, Vol.3 (1), January 2005

123



References

'Adekoya, A.E. 1994. An analysis of agroforestry activities in Iseyin
LGA of Oyo State. Unpublished M.Sc. thesis, Department of
Agricultural Extension, University of Ibadan.

*Adekoya, A.E. 1997. The analysis of agroforestry practices in Oyo
State. Unpublished Ph.D Thesis. Department of Agricultural
Extension, University of Ibadan, Ibadan.

3Adesina, A.A. and Zinnah, M.M. 1993. Technology characteristics,
farmers perception and adoption decisions: A Tobit model application
in Sierra Leone. Agricultural Economics 9:297-311.

*Adesina, A.A. and Baidu-Forson, J. 1995. Farmers’ perceptions and
adoption of new agricultural technology evidence from analysis in
Burkina Faso and Guinea, West Africa. Agricultural Economics
13:1-9.

*Adesina, A.A. 1996. Factors affecting adoption of fertilizers by rice
farmers in Cote d’Ivoire nutrient cycling. Agroforestry Systems
46: 29-39.

®Daramola, A.G. 1987. A quantitative analysis of the adoption of
improved food production technology in Oyo State, Nigeria.
Unpublished Ph.D. thesis, Department of Agric. Economics,
University of Ibadan, Ibadan.

"Daramola, B. 1990. Adoption of improved food production technology
in Nigeria: The case study of Oyo-state farmers. International Journal
of Technology Management 5(5):544-552.

$Falusi, A.O. and Olayide, S.O. 1980. Agricultural inputs and the small
farmers in Nigeria. In Olayide et al. (eds). Nigerian small farmers,
problems and prospects in integrated rural development. pp. 67 - 80.

’Kang, B.T. and Reynolds, L. (eds) 1990. Alley farming in the humid and
subhumid tropics. IDRC, Ottawa, Canada. pp. 182-195.

"Mbanansor, J.A. 1998. Economic appraisal of alley farming practice as
a conservation method in rural production in South Eastern Nigeria.
Appl. Trop. Agric. 3(2):62-68.

"McDonald, J.F. and Moffit, R.A. 1980. The uses of Tobit analysis.
Rev. Econ. Stat. 62: 318-321.

2Nair, P.K.R. 1993. An introduction to agroforestry. Kluwer Academic
Publisher, The Netherlands.

BOgunyinka, E. O. and Ajibefun, I.A. 2004. Determinants of technical
inefficiency of farm production: Tobit analysis approach of the NDE
farmers in Ondo State, Nigeria. Int. Journal of Agric. and Biology
(Pakistan), Forthcoming.

“Polson, R.A. and Spencer, D.S.C. 1991. The technology adoption
process in subsistence agriculture: The case of cassava in South
Western Nigeria. Agric. Syst. 36: 65-77.

3Savadogo, K., Readon, T. and Petiola, K. 1994. Determinants of farm
productivity in Burkina Faso. Implication for policy action to sustain
long term food security. Staff paper No. 9479. Department of
Agricultural Economics, Michigan State University, East Lansing,
Michigan, U.S.A.

1Shakya, P.B. and Flinn, J.C. 1985. Adoption of modern varieties and
fertilizer use on rice in eastern Jarai of Nepal. J. Agricultural
Economics 36: 409-419.

"Lundgren, B.O. and Raintree, J.B. 1982. Sustained agroforestry. In
Nestle, B. (ed.). Agricultural research for development: Potentials and
challenges in Asia. ISNAR, The Hague, The Netherlands. pp. 37-39.

124 Journal of Food, Agriculture & Environment, Vol.3 (1), January 2005




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


